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[0 0 2 2] 

m rfm & %zt*!$®t£-f2>2 %^mm^m.mm co^t#t<^ts 0 

[0 0 2 3] 

^fflv^7y*;^/:lii$: ^^i" £ y V ij )V i tz (i ii ^ * y M&ffi 1&M , 5 v 

ffM^ti^/ggtif^PtiO. 0 0 5i^|v^t«L<> 0. 0 1 J; 
^Iv^t^i^JK, 0. 0 5 J: *)±b^ZttfZh\zftt L^o 

[0 0 2 4] 

^(0 2 7tw^wi, #*Ri2 7t^-M at&ww mm mm** 

L & ^ * ;i/ flit-e 2 o <7>7t^- £ |sjn# tci&iR L $ *i & ^) £^ 

[0 0 2 5] 
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tix^x i>w&ztix\<*% < r&&v^ 0 

[0 0 2 6] 

"T«*1S* (400~700nm) ttzi±j£faftW& (700~2000nm) HIRJRO— 



Ijf, T->f^>feff, ^'J^feSfS, 7'J- l Jf>fef, 7>h7^7>fef, 

lt^> -try-felt, 7Jl/tl/7>'fei, 7;l/+*Kfe|, ^'JP^I, "7 

if-y>"fen, 7x;f7y>fef, +y>-fe^> y'7xx;M 
?>feSf, ^■;^>'fe3l, 7^'Jy^l, 7^J->V>fe|, v7^-;i/T5 

>fef, ^rf-^'J K>"feH, +7 7^^ 7x7^7^1, 7?Us< 
[0 0 2 71 
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, or>7->fe|, S -fr&m, X? 7 'J Afeif, 7 'J - 'J "TV-felt 

ft, Av/7-'/fe|, xM/7^y7->fet, X^'J^fe^, >nvT-> 
feit> 3f^n->7-yfe|, 4^ny7->fei, n^>7->fe|, 
yy-j^ x^7 i J'yA'fei, 7'j-')f>felf, ^^-y^m. Rx/y 9 
nv7->feH, 7V*fefJt7&^tf <b*u Hi:fFIL{(iy7->m ^nv 

[0 0 2 8] 

Cti^^fe^OplfflHov^-Cti, X7 • xa • /\ — -7— (F. M. Harmer) IF P^f" 
cuM * U y 9 • 3 y/*y y X- ->7 — v ^'-Y X • T > K • V W x -r K • n > 

>X(Heterocycl ic Compounds-Cyan ine Dyes and Related Compounds) J , 
v a y ■ y 4 'J - • 7 y K • +r y X (John Wi ley & Sons) *±- — a. - 3 - ? , n 
>K>, 1 9 6 4^T«h -T- • -x-A • ^ ^--^-(D.M.Sturmer)! 1 hfnt^f 

-y * • 3 >X-^^V-V;W • h fc? y ^X • 4 y • AfDf^ ^'J7^ 

• y- 5 X h V — (Heterocycl ic Compounds-Special topics in heterocyclic che 
mistry)J , %\ 8*, f£ 1 4 In, i4 8 2 ^f>515l, ya^-^'J-- 
7> K • -^^XOohn Wiley & Sons) tt- — n>K>, 1 9 7 7^ 
fij, rn-yX-t^f'J- - t X • # • xr >X(Rodd' s Chemistr 

y of Carbon Compounds)J 2nd.Ed. vol. IV,partB, 1 9 7 7fU, 5*, ^3 6 
9 frh 4 2 21, xflz-felf 7 • *Y4 J-yy. • /N'X'j y 9 • ij • >f > ^ (E 

lsevier Science Publishing Company Inc. )ttf(J, — a.— 3 — ^ N & <hlCfB$Sc£ 

[0 0 2 9] 

F.M.HarmerlF, Heterocyclic Compounds— Cyan ine Dyes and Related Compound 
s, John&Wi ley&Sons, New York, London, 1 9 6 4 ^TUKSEfcO i> (Otfmfb 
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[0 0 3 0] 

■>7->fe| ( ^ny7->fe3|0-W, 7fcffl#lH&5, 340, 694^112 1 
RV t 2 2M?> (XI) > (XII) U^Siirv^ i><D (fzfzLnU, nl5<D%[.l*mfe 
0J^±« (ttiL<ii0-4<7)lt) Lvs 
[0 0 3 1 ] 

*%m<v2ttmiit& ! ®tfi'T-z'&m<7>m, «f*L<(±— ^ (3) 

[0 0 3 2] 

< nskmm=?& i&.rakt^n) 3-2 5<D**^v-^m (Mz.h. 2-3 

-^fyw^-tf-yj ;k 2-3-xf^t^ty''J 2-3, 4-v^f-^^- 
Jr+f-yjJK 2 - 3 -^^•;w^>v*^^r-9-v* 1 ; ;K 2 - 3 -jc^-;wo v-t^-^f 
y*'j;K 2 - 3 -x;i/*Jif-;i/^> y^^-y-y; ;K 2 - 3 -^^*y 0 n 
>v***y-7 } ) >K 2-Z-f?-)V?-j-3-?-)Vs<yv****fW)V^ 2-3-* 

2-3->f^- ( 8-t7h >K 2 - 3 - « -^"7 h 

yj;K 2-3-^^*7'nt , ;u- i 8-t7ht+t , / l J;K 2-3-tuu*-/ 
nif^- j ?-t7ht^t7' 1 J;K 2-3- ( 3 -t7 h +yxf*) ^yy** 
2-3, S-y^f^^v't^^V'Jik 2-6-^nn-3- 
^-T-jwo V^^r-^y*'; ;K 2-5 -7nt- 3 - ^fJKyy't+t'/'JK 
2-3 -.x^yi/- 5 h^y^OV't^tV'J ;K 2 - 5-7x^V - 3 
ji/*7ni;^yy*t+ty* , J 2-5- (4-rn*7x-^) -z-xn/ 
^/fM^/^H'/'JiK 2-3-v^f^-5, 

t^t'/'J^) , Clfc3-2 5<0f7y-;l^i (fllx.!*, 2-3-^^77' 
•j^K 2-3-ifH7v''JiK 2-3-^^7nk>f7y'J^ 2-3 
-^^^f^fT'/'J^ 2-3, 4-y^W77'JiK 2-3, 4, 4 
-1«^W77 I JJK 2-3-*^yif^f77''j;K 
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M^V'fT/'J^ 2-3-ifM> , /f7 , /'JJK 2-3-7'f-^^>V" 
fTV'JJK 2 - 3 -*;l/sfryn kf;l^y '/fT'/'J ;K 2 - 3 -X^*?*^ 
^>V'f7V' l JiK 2-3->f^-j8-t7hf7 , / , J^, 2-3-^.^^7" 
ot:>- 7 -t7Ff7 , /'J;K 2-3- (l-t7h*yxf^) ^>V*^T 
y*'j;K 2-3, 5-y>fM>yf7VJ;v, 2-6-^nn-3->f^ 
^yy'f-r v; ;k 2-6-3-F-3-xfM>7"f7v*'jiK 2-5-7' 
o^e- 3 -^fM>7'f77''J ;k 2-3 5 -y h^v^>v*f7 

2 - 5 -7ia- 3 -y;w+y°n t , M>v'f7v' , J ;K 2-5 - ( 
4-7'n^7xx;v) -3-7^7f;Kyy , f77* l JiK 2-3-y^f;i/ 
-5, 6 - y^f;i/ft^> , /f77' , J bti&) , CSk3~2 5<9 

5 («x.lf, 2 - 1 , 3 - yif^M ^ TV; ;K 2 - 1 , 3 - v 

^ < ^7<j ;k 2 - 1 - y. ^yw^y yM < W) ;k 2 - 1 , 3 , 4 - h 
ij xf;W ^ ;K 2 - 1 , 3 - yxf;Myyy ^ /V'J /K 2 - 1 , 3 

, 5-h^f^>7M ^'V'ViK 2-6-yno-l, 3-y^fM> 
y*>f 5 ^y*'J ;K 2 - 5 , 6-yynn-i, 3 - yxf;K>y*/f 5 /v*»J ;v 
, 2-1, 3 -yX^*7*n 5 --/77 - 6 - ? n n^>vM 5 r/'J ^ 

&^Wb*i&) , Ctl 0-3 0<O^f>Kl/x>i («ilf, 3, Z-V* 
■f-)Vj >Kl/xy) , cm 9 ~ 2 5<7)^/ U (#JxJ£\ 2 - 1 -y fyu*y 
•J 2-1-xmyjiK 2-l-^f^6-^nn^7'J;K 2-1, 
3 -yxf ;vdr7 >J ;K 2 - 1 - ^f ^ - 6 - ^f '^K 2 - 1 -X 

jv*-fu >j ;k 4 - 1 -x^*xf;^7 

;K 4-l-^f^-7-^nnJf/'j^ 4-1, 8-yxf^7'J;K 4 
- 1 -y 6 - ^f^ft + y ;K 4 - 1 -y;p*y°n tf;i/^y 
j&*$&lft>*i*) , CI5C3 ~ 2 5<£>-b (m*.i$, 2-3-yf-^^y 

y*-fe^f-y*'j^^t^WbtL-S) , Ct5-2 50f'Jyyi (|ajxJ2\ 2- 

/'J y^, ^UtV'J x^y'V^^u fJ^'Z-A'S, 'OV-r/U^V 

>f5^!/«;>«, [4, 5- + y+fj>] $u tHy'77* 

-;M£> f7y7'/-^i, fh5'/-*«, tf; ^ ->*>««r^fait**-es 
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Z) Q 

[0 0 3 3] 

iL<liCil-20, ;*^;K n-7 e ne;K ^fy^ne^ 

;K *;p^-»fJK 5 v^>^;u) , r^-;^ (1itiL<ii 
C^c2 - 2 0, T 'J ;K 2 -/t-iK 1 , 3 — 79 Vx-~)\< 

) , v^nr^^S L< f±C&3~2 0. 0Ox.tfv * n^>?-;K 

DA^->^) , 7 ij-;ugg (fcfi L< f2Ctfc6~2 0, 7x-;K 2- 

% ^r-n^ (tffiL<iiC&i-2 0, ix.if, tfuvjv, -7';;w 
, f77'J ;k >f ^ r/'j /k H 0 7y*'J ;k n° n »; yV , tf^ 'J yV, 'J 
y) , T)\s*=-)\<m mt L<f±Cifc2~2 0. #IxJ2\ -x^-;K 2-7 a nkf 
— >K 1, 3 2-7x-^xf;ii/) , /Na^ryjg^- (m*.i£ 
, F. C U Br, I) „ 7</S (jsft L<liCi:0-2 0, flOx.**, 7<7 
, y7f^7^7, yxf;VTU, y'7'f^7^7, 7-'jy) , y77i, 
-hnl, t Kn^y;H, ^;i/*7*H, #;vjK*v;i^ 

•9-ij^n-f;K \Z/*u4)V) N T;m*v* (0iL<l±Ctl-2 0, 
, ^h^v. + A y;nA^ y ;vt^y) , 7'J-^^yi (fiPi L < 
iiC3&6 ~2 6. #0xJ;Jf, 7x7+y, l-t7h^ry) , T^ + ;W^*S («P 
* L < *±CSfcl ^ 2 0, j:^-^^-) , T'J-^** ( 

0 i L < (£C|fc6 - 2 0 , flOxJf, 7 4-7Dn7x-W) , 

T)V*)V^)i<*-)V& (Ui L< f±C$cl -2 0, tajxJf, 

zs*)V*-)V) ; r i ; (jfrt L < tiC$:6 - 2 0, 0Ux.(£ 

L<f±C!fcO~~2 0, ^£^^7 7*^^ N-yfiM;l-77^^;K N- 
7x^;l/7 7^^) , *;w^W;i/H (ffiL<[iCil-2 0, 0Ox.«r 
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-7x;*A^^^H , Tv^rUl L < (iC^C 1 ~ 2 0 , 0iJx.t^ 

T-fe^T^ y> ^>^;V7 5 J) , 5 y* (flPS L< !iCt2~2 0. 00 
x.tfy ? ;M ^ y) „ Tv^t + vi L< iiCtl - 2 0, 0Ox.^T-b-^ 
;l/^-^r->, ^>vM;U^^rv) . 7^3^y*J^f-il/i (»J L<!iCS2- 
2 0. #Ux.{£\ y b^>#;w-K.=.;K ^ ^y fctf—fr) , #;W*^;i/y 

5 y* L < (iCtl - 2 0, $\\z.^iJ)l>s^4 )VT ^ J , 

y^-OUT^y. N-7x-W^^f;i'7^) . X 'Ottt L < U 

, T^^r^*> T'J-;i/^. ^f"O^S> ^oy>^, y77l, *^-f^v 

[0 0 3 4] 
[0 0 3 5] 

Zai^t/Za 2 ^=t >9M;£*i& 5 M i 7^(± 6 MO^a^l^lt t Lti 
L<fi. **-9-v*-;M£> ^5r/-;i/S> f7v-;vti ^>Ki/^>f-e* 

0 , $ h K$f t L < U * >U$U f ^ >f > K V - >5R"C* ^ 

[0 0 3 6] 

2 0. Mx.lt ^f^> n-7°nb>, ^yy°nE°;K n-r^K n 

-^>^;K 3-^^*^n^, 4 -y^y^K 3-y-f-^- 

3 -7.)V*-fU fcf;K 2' -7.)V*s<y *^*'+y^fJK 5-*^^^r 

, T)^r-)vm mt L<fiCffc2~2 0. Mid kT-;u, 7'J 
> T>)-^m £ L < fiCifc 6 — 2 0, M xJ£\ y^-;i/. 2-ynny 

1 — ;K 4-^^y7x;;K 3-^f^7x-^ l-f7f;i/) , ^xn 
5!» (0£ L< (iCiScl ~2 0, fcf'JvJK 7'JJk f7v* 
'J ;K 4%W V >K t: ^ V 'J ;k t: n >j y y , e ^ V •>'/, ^ -t'J 7) 
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19, «fc L < Ii7;^;u» (ffiL<l±Ctl-6<?)7M;H) Sfc*±* 

3 -^^-/d tf;U % 2' -XJ^t^Vy^) T#>& 0 
[0 0 3 7] 

Mai~Ma 7 fii&g#M^>^$ ^:li7;K^i (tHL<liCtl-6) 1^ 
Mai-Ma 7 (iSvmii|gLTift^ffMLT^^< , M^Sti: LT#£ L < 
[0 0 3 8] 

nal^^na2(i0 1 0 > tfti L<li*C0t*4o 

[0 0 3 9] 

kal{i0-3O^m^^t>L> i 0 L < likalfi 1 - 3 £fcU £«bK$f 
t L< (±ka J t± 1 £/ci2 2 Zmir 0 

kal^2m±<7)^ mfc<7>Ma 3 , M a4(i|WJ Dt^I^oti «fc v* 0 
[0 0 4 0] 

[0 0 4 1 ] 

^0^o 2 *T-Mtfb^»M n y7->feps|, 05 L < »i— ( 4 ) 
[0 0 4 2] 

(1) Za 3 (i5M5^(i6M<7)^^l^^^-r^^T-#^^ 
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frU Zai> Z*2tmm <Mt Lv^Ji Zai,Za 2 <!:|5li:) 0 , CtL^liM 
[0 0 4 3] 

za3m: smttziteMo^mmmmnt lxx *)tttL<i±, 

***tv*-)\>m, ^/v-;m -f-rv-^m. ^yyv-yrnxfr^, 

[0 0 4 4] 

Za 4 (i5Mt/;{i6M^^ffM-r^mi : -W^^^-ro Za 4 ^effM^tL^,^(± 
-&&^1£1£tll¥{£*i&^53^&'K James fl. The Theory of the Photograph 
ic Process. &4J8u ^ 9 1 9 7 7^ il9 8lt:«t iJ5e&$*L£ 

o Za^t LXffii L < {i, 2 - ^5 Vn y- 5 -* fcf9'/'; v>>- 3 , 5- 
^r/'J>-5-t>, 2 £fcl±4 -fttr/ W 

2 -4 ^ y *^r"9-y; v>-4 -*y, 2 -jr**tw y- 5 2- 

f-Xt^W 1 ) y- 2 , 4-v:t>\ >fyD-^^, n — >\ ^>^>_ 
1, 3-/t>, ft7x>-3-t>, ft7x>-3-t>-l, l-v* 

+yK, > K'J >- 2 > k>; y- 3 2-t^y^>rv , j 

^A, 5, 7->>*4rV-6, 7-ytKnf7V*D [3,2-a ] t?V^v>, 3 
, 4-yt Kn^y + y 'J>-4-t>, 1, 3 - V^^y- 4 , 6-v*> 
, /^;nfy-;i/^, 2 -m-/*n/\£y — )i'f&* y-2 , 4-->'t>, 4 > 
y'/V>-2-*>, f'JKfl, 2-a] t? U ^ v > — 1 , 3 - v * b° 9 '/D [ 

Zatfrhl&J&Zti&Vltk. LX L < li^ 2 - kf9 7n 5 t:^ 

V*>Jv>-3, 5-v*>. ^f>r/-l, 3 

>-3-*y, ft7xy-3-t>-l, + 1, 3-v^^r^ 

>-4, 6-v^>, 2 -ft^>tfy-^|, ^-7'J>-2 

, 4-v*>-e£>lK £f>£«fSL<UU fcf vV; v>-3, 5-i?*>. 4 > 
^>-l, 3-v*>, 1, 3 4, 6 /</H£ y-^gfc 
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[0 0 4 5] 

Za4^ffM£ft&3tfiS1&£*L-C*>&< , («f £ Lv^Sm*O^J«iZa3±0 
[0 0 4 6] 

^y-tf^m, ^yv'y^ym. tfVv^SiL t:n-;ugt 4yY-)vn, ^*-y 

[0 0 4 7] 

^xn3Et^-e^)i9 m±*f£ Lv>«l±Rai.Ra 2 fclBIi:) , ± "9 »4 L < (±T;W 
(4fH<liCtl-6^7^KiVS) i/itiTWi^T^*^* (ffJL 

, 2' t^^o 
[0 0 4 8] 

Lv^fim*^J(iZai^0 f Za2±<7)fi^^^l^|5l^) , UlltLtffJK 
, tKD^ryi, *Jl/^->S, r;W^r^**, ~> T 7 £^tf <b *U g 

mmt Lti o«f£ L < (±t;u^^t»*>^o 

Mag-MaiitiUv^z^LTSil^S^LT & & < , MtSit LtffJ L 
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[0 0 4 9] 

na3(i 0 i tzlt 1 T?£> «9 , #FS L < (4 0 T**>* 0 
[0 0 5 0] 

ka2|i0-8OSE»fc^*>U L < l± 0 - 4 <7>glfc£^ U X^)tttL< 

ka 2 7& $ 2J£JUhOI$, &&«OMaio* Mani4|B] Cfil^ot «t 
[0 0 5 1] 

[0 0 5 2] 
[0 0 5 3] 

(5) zz5jkxfza%i±&* $ mztzit $ mm*^-? zw^uttm. 

fc> L, Z^trnm (UtL^miiZa^tmC) -C*«9, -n^(4M^^tLT 
< (»S Lv^m*^^J{4Za 4 ±<7)em*^^Jt(WI C) , CtL^^I^(4$«b 

ZasRtfZaQfrbMJjZZtiZVlLt LX X OflPS L < (4, 2 -fcT? Vnv- 5 - 
tf7'/'jy>-3, 5-v*>\ n-^*^>, ^>^>-l, 3-i/*> 
, f^-7x>-3-t>, ft7x>-3-t>-l, 1, 3 

-i/ir**y>- 4 , 6-v:*>\ /Wfcfy-^BL 2 tfy -^K, * 

4 -v^-^T-ab^, $ t> tc«f i L < 14/^/Hf y-;i/BI, 2-^*/* 

[0 0 5 4 ] 

Mai2~Mai4fi#**-?->2££^:bU IM^^LT^t^K, L 
^S^<7)0iJ(4Za 5 S^Za 6 JL^am^<7)|?fli:|S|i:) , LTflFi L < l± 

T^^r;u*. /Nor>MT-> - hoi, 7;i/n^rvi, 7'J-;H, -FD|, 

K KO + yi, T^^r^f-^H, "> T 7 t*&mif h tl, «t 0 

fflpi L < {4T;w^;u^> Aoy>^ 7^3 + yi, 7'J-^i, ^-rn^ 
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Mai2-Mai 4 (i4Eg^^ J- ymX'^^Zt^mt Lv>o 

Mai2-Mai 4 (illv^Cii|SLT^^fMLT^^< , MWu^t h^kt LXftt L 
[0 0 5 51 

ka3{±0^«b 3 i^Wlt^L, £f£ L < f± 0 2 Jt'Oli^^L, 
i^tiKlil ££(£2 *<>Jf £ L< fi2 ^^i- 0 

ka3^2 ^JKDBf, Mai2. Mai3(i|W| Ctii^ot & «t v> 0 
[0 0 5 6] 

[0 0 5 7] 

S ^m^il^Wit-^ (1) i:t^$iL-5ifc Lv> 0 
[0 0 5 8] 

(1) K*3V>t\ Rl , R2 , R3 % R 4 fi^ft^iafcfcfc, ^MW^ 

-2 0, j^f^K -i.^;K n~y°u^)V, 4v~fu\L)\,^ n--r?-)V^ 

n-^>f^, ^>v;K 3 -vUl/*7°n 4 — * * ;K 3— j*^^ 

-3-^^*^nif^, 2' *;v*'^y^fJK 5-#;w-K 

^i/^>^;v) , r;i/y-;Hk (#£ L < (±CiSc2 ~ 2 0 , tf-/u, T 

, ->^dt;v^;v* (£f£ L < fiCi§:3 ~ 2 0 > flUif->* n^>^;i/, 
v^n^^r->;i/) , 7 V (8f£L<tiOBc6~2 0, 0flx.tf. 7x-i^ 

)V) y Arnfl t< (iCifcl -2 0> 0dx.«r, tf'JvX ?-^->>K 7 
f77'JJK -f^^v;^ fcT^vy/K kftnjvV, fc^'jyV, -t^ 

Rl , R2 , R3 , r4 £ \^xU t L < tt**JK^£fcli7/U*/!/*t?**o 
Rl , R2 , R3 x r4 oHOv»<o^ (4fiL<ii2o) #av»t:fe^Lt 
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, -e- ori* ^ H'&staiT- <h * k j&s-t * st^ 6 n sr z tz it 5 ji m z tz t± 4 m 

[0 0 5 9] 

— JftjS: (1) K33V>T, ni3J:^m{±^tL^tL^^0~4<7)^i$[*^L, flf 
3 L< (i 1 ~ 4 ^-to fcrtfU n> mlW K 0 t C £ it^o 

n&£U t mti*2&±<Dm&. flM^R 1 , R 2 , R 3 fcit/R 4 Otl^— Cfc* 

[0 0 6 0] 

<iiT>»U^r^^, T^y^, HKO^y^S, 7^3^vS, 7v^7^i# 

f}IL^7'J-;H^L, mi>Ut L< it 4mz^T)\y ^r)vr ^ ymtfza^ 
7 'J - ;i/ 7 S y ^^ ? ffim Lt7x- *^-r 0 ^^im^e^^ais L -c 

], AfDil (jfi L<tiCtfcl ~~2 0, ftiL<(i3-8li, iWiL< 

'J;K ^yV'J^ tfn'j;i/, ^>K'J;K ii)V/^f*) ;K 7x7f7vV, fcf 
D'JvV, t c ^'JyV, -=e;i/*'Jy\ <£ Kfi'f > KV^> * ;W^v*'J )V 

(ittrier';-;^co^<7)^!iti5iD) , ttzit-m^: (2) -cmztiz>mzmir 0 

[0 0 6 1 ] 

(2) *K R5 (iTK^T-i^fifi^ (ffiL^HR 1 ~R 4 tffl 

o zmt. ift*L<it7kmi%*ztzitTfr*frg:-c$>t)^ tt)tftZL<it*m 
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•J ?nn^;p) - l,3 ( 5-hU7v>, 2 -7x^-4, 6 h 'J ^ 

DO^fjV)- 1, 3, 5- h 'J7y>, 2- (4' - * h * v 7 i-;u) -4,6 
h 'J ^ nn^ f - l , 3 , 5 - h 'J 7v>, 2- (4' -h>;7^^n 
^ f;V7x-^) —4,6 — fcf X ( h 'J ?dd>W) -l,3,5-h'J7y>, 
2, 4 - fcf*( h 'J ?on^f;l-)-6-(p-^ F^f->7x-JHf-JV) - 1,3,5 
-HJ7vV, 2-(4'-^h^v-l 4 , 6 - fcf*( MJ * nn 

^ - 1 , 3 , 5 - h 7 y V 4r $ *i* o «f i Lv»ffil t Lt, HHSf 

It 1 3 8 8 4 9 2 *§r$$ X IfUfrfflW 53-133428 ^r&meMOit&VS i> W 

[0 10 6] 

5) y7V'-^J|^r^lJ 
[0 10 7] 

y'7^7A^I^I^JWJ L < 1±&T*>— «!5£ (12) tcT^^tL^ 

o 

[0 10 8] 

Mb 2 l] 

(R 2 77-R26-N=N X 2 r 

a21 + 

[0 10 9] 
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R27^em*^^L WZ Lv^iJ(iZal±<7)am*i:|5]i:) , a21l±0-5tf>£ 
tfc£^U SfiL<li0-2M^t o a21rt ? 2 W±c7)B#, »R 27 liPl 

X 2 r«±, HX 2 i^pKa4J^T (jJcK 25*0 , 4fi L < (i 3 WT> <fcOSf£L 
K 9, 1 0 -y> h * vT > h 9-b>- 2 -.X^**- h 

"C$> -5) o 

[0 110] 

4-p< F^yy77-7A 1 4 - * v'T V— Atf)_hieX2i-*&& ^ri^tf 
[0 111] 

6 ) v'7 'J — ;U3 — K— -7Ajg^l^Pi^J 
[0 112] 

■>7 - K— ^Ail^I^^Ki^l L < li^T*)— *b$ (13) K 

[0 113] 
[<fc 2 2] 



[0 1 14] 

(13) X2i-I±— te^ (12) ^|5]aT'*^o R28^ R29 (i ^^ 
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T^*^*, TJ^^vi, ^ny>f^ yT;i, i/:(i-bni$r^t 0 
a22. a23(i^tL^tL^^0-5OSl:^SL, ffiKliO-lOltW 
o a22, a23^#^, 2 J^_L<7>B#, lim<7)R28^ 1*29**1^ '*> ■=> & < > 

[0 115] 

4 , 4'-y^nDy'7x-;i/3 - K-OA, 4,4'-/^ ^yy'7x 
^^l/a-K-^A, 4 ) 4'-y^f^y7x-^a-K-'yA 1 4,4' -t-"7* 

— )V (p h ^ry7x-;V) If* (p-y7;7x^) 3- 

t7;i'tn*^7x- K AH7^o7iV-t^-K ^t7^tn7>f 

h^y7>h7-t>-2-^;u*^-b, * 9 V 7, V - Y „ ^ >-tf 

K 4 — h V Dl'jruj. ^;u^>-if Z/A)Vft^— K YisV — TF7 ( 

$ fc, n^l/^ra-M (Macromolecules) J ^ Hi 0 

p 1 3 0 7 (1 9 7 7 30 KffiicO^tK #r^BS5 8 - 2 9 8 0 3#<&$& 
> Ulif 1 - 2 8 7 1 0 5-5§-2r^ #M¥3 - 5 5 6 9 #tcf£tt$ fiX^Z> X 0 

[0 116] 

7) 7;V*--7A^1^»J 
[0 117] 

t < li^TO- «3$ (14) 

o 

[0 118] 
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[ft 2 3] 



-Hft3£(14) 




[0 119] 

-ti&t (14) «K X 2 r«i-^ (12) i:|W]^T*^o R30^ ^31^ ^32 
±OfiHftStraC) *?£L<(i, T^*/I/*, 7xty;^ T'J-^ 

[0 12 0] 

;u - 4 - k: KD^y7x^il/^f^;V^-vA > 4 - ? - v -V 'J —"7*^^ h 'J 
7x-;^;l/*-7A, h'J^(4->fA'7i^)^/i'*-'>A, h'J7( 4 
^y7x-^)^;l/*-7A, 4 - 7x-il/f^ h 'j 7x^;^H-7 
A, tfj^. — 1 — (4- (y'7 jl — )V^)Vt^=. "7 A) 7x-^) * ;i/ "7 >f K^t'W 
TWU* - -7 A*a<7)7 D 'J K\ 7D> K, f h77;l'tn*'l/-h, ^**)r-7 
o*^7x-K A^7^tn7^-t^-h> ^7^tD7 >^-=e^— h 
, ;{-?ni/-f, h'J7^tn^^>^;ht^-f, 9, 1 0-y^ ^-/T 

[0121] 

8) ^^Baa^fi^Hi&ffl 

[0 12 2] 
[0 12 3] 
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[it 2 4] 



H&5£(15) 




X + 



[0 1 2 4] 

(15) cK R 33 , R 34 , R35, R 36 ^-en-etL®3m> T;V*;HI, 

&o fcrtfU R 33 , R 3 4^ R 3 5> R 3 6<^Tt!) ? |s]EHi T 'J -;u^t - t lift 

J: L < fiR 33 . R 3 4, R 3 5(iT'j -fr^h «9 . R^T^^-C^ 

*K iWiL<l±R 33 , R 34 . R 35 (i7i^-^«-r^i9, R 36 {in-"7--f-^S 

[0 12 51 

[0 12 6] 
[0 12 7] 

(16) nr^^tL^o 

[0 12 8] 
Mb 2 5] 




B— R 



'35 
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[0 12 9] 

(16) 4«, R28> R29^ a 22, a23{±-^ (13) 

R33- R34^ R35^ R36^— (15) tmmx*hZ> 0 
[0 13 0] 

c^-r 1 - 1 - 1 -3?w»f «b*u>o 

[0 13 1] 
[ft 2 6] 




CN 



[0 13 2] 

^i:, #^¥3 - 7 0 4 f MietW y 7 x - ^ 3 - K- ^ A {n--f^-)V 
[0 13 3] 

10) /; JU^t - 7 A tl* 7iltMi^li^^J 
[0 13 4] 
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[0 13 5] 
Ut2 7] 



-AS3£(17) 




R: 



'33 



R, 



l 40 



'38 



B— R. 



'35 



R 



'39 



[0 13 6] 

-titt (17) r 33 , R34. r 35 > R 36 {i-fe^: (15) tmmx$>z> 0 

R37, R 38 . R39(i^tL^tLM3zllC % T^*^*, "T 'j 7;^-^S> 

Sfabio R 3 7^ R38^ R 39^11^^^^ Ltt^M LT & Hv> 0 R 40 itmm 
[0 13 7] 

~I- 1 O^Wbt^&o 

[0 13 8] 
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#812 0 0 3- 1 4 6 5 2 7 



^-v: 59/ 




[0 13 9] 

$*bK, #K§¥5-2 5 5 3 4 7f, W5- 2 1 3 8 6 1 
-■}A^*^m§§#fc$f2 Lv^ijh LTW fbtL^o 
[0140] 

11) >14 2 *T«RiRft^»^r«* **flH**M'frHJ$&*iJ 

[0141] 
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i s) izxmzti&o 

[0 14 2] 
[ft 2 9] 

-fig^(18) Rs3 

(Dye-1) + R 34 — B— R 35 
R36 

[0 14 3] 

-&5£ (18) ^ (Dye-1) 2 ftiF-Ml^v^o*/ > 

ttO-fk-S-W-e* *9 > Lv^t LTIiSfciELfcji 9 R33> 1*34* R35 

„ r 36*4— te^: (15) tmm-Z'&Zo 

[0 14 4] 

x.(4, J^Tt^-fl-lK 1-12, I-13> I-14l§^p&f £>*i&o 
[0 14 5] 
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Hb3 o] 



i-it 





1-12 




j— CH=C-CH=< 



C 4 H 9 -B^<P>) 



o o 

/)— CH=CH-CH=CH-CH=< 
N + 

CH 3 _ / \. 

C 4 H 8 -B^<Q>) 




1-13 

O 

II 

H 2 NC 



It v O n 

^[^]^^CH-CH=CH-CH==^^CH-CH=CH-CH^J 

N + (CH 3 ) 3 (c 4 H 9 -B-(<Qj> )J 



O 

II 

CNH 2 



(CH2)3 
N + (CH 3 ) 3 



1-14 



+ 3 ) N ^0^ CH=CH " CH= \r CH_CH=CH -<0)- N '' 3 + 

(<=<H.-i-tO>)J 



(CH 3 ) 3 N(CH2) 3 



(CHgJaNtCHa), 



[0 14 6] 

i fc, #HPS 6 2 - 1 4 3 0 4 4^ 62-150242 -^IR&lfEfcOf 
[0 14 7] 

12) T - * >14 2 ft^fRJRft^* - * A^H^m^gB^J 
[0 14 8] 
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9) [zxm^fiho 
[0 14 9] 
[-ft3 1] 

-*&i£(19) 

(Dye-2)~ X 23 + 
[0 15 0] 

— Jft^C (19) (Dye-2) — 2 tf^ftJRfcffv^oT-* >tt<£> 

flS-g^T-* »K Sfi Lv>0flfc LT(i5fe^L7tiiOT^^o X 2 3 + «i-^ (12 
) ©y7V^^AJaO*ftm —JKSS (13) ^yT'J-^3-F-^A 

— Jft^: (14) <^^;w^-^Atlo*^^->aJ^*^L (v> 
•ftL^SfS Lv*Wi$fci£Lfcii»)) > ffiL<(i-tS (13) 
- K-^AfflO*f-^->«P^i^t±— (14) ^M-^AS©*ft> 

[0151] 

, &TK^I-l5~I-32^^^*i£o 
[0 15 2] 
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[ft 3 2] 



x 23 + 




0 C 2 H 5 q 

^— CH=C-CH=< 

N+ N 

1 I 

(CH^ (CH^a 




so. 



v 23 



so a 



115 Ch^D <= c - i > 

116 (©f + 



(=C-2) 



CH, 




v 23 



1-18 
1-19 
1-20 



C-1 
C-2 
C-3 



O 

n 

H 2 NC, 




o 



CH 



N 

(CH2) 3 
SO," 



-CH=CH-CH=^ S ^=CH-CH=CH- 



CH 



1-21 

1-22 
1-23 



C-1 
C-2 
C-3 




>3 ^N-^^-CH=CH-CH°^>=CH-CH=CH-^3~ N C 
H3C \_# \__y ^ 



^23 



(CH2) 3 S0 3 ~ 
CH 3 

X 23 



S=^ V=CH-CH=CH-CH 

cm/ n o • x 23 + 




S 23 



1-24 
1-25 
1-26 



C-1 
C-2 
C-3 



1-27 
1-28 
1-29 



Q. ,CH 3 

y — n 



HsC M° 

0=( >=CH-CH=CH-CH=CH-£ )=0 
H 3 C O • X 23 ^ O CH 3 



C-1 
C-2 
C-3 

x 23 



1-30 
1-31 
1-32 



C-1 
C-2 
C-3 



[0 15 3] 

13) &mTv->mw7kWL&mi&m 
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[0 15 4] 

Iftfl^:{i, #Pjl¥l- 5 4 4 4 0f, 0 9 8 5 If , 3 

-n-y/^f^ 1 2 6 7 1 2 fio i CK Tv>-^^ • * 7* • 4 *—¥y? • ^4 
(J . Imag. Sc i. ) J , ^30t, 7 41 (1 9 8 6^) fcl 
ft^)i71/ - [*)\/ifS * 9*) y 5 X (Organometal 1 ic 

s) J , 12 7 3 71 (1 9 8 9f) E*0»r 1^- >*«*-^3R»# 

, TProg. Polym. Sci,|21t, 7-81 (1 9 9 6^) 
«feT^->«flcJa[, #§BB8 6 1 - 1 5 1 1 9 7^$RtlfB*c£*i£^-?-t7 >SR 

[0 1 5 5 J 

14) X)V*ym*-Xr-)\/&m&ffl%iM 
[0 15 6] 

[0 15 7] 

LtWiKfi, 0 --bn^>v;^yl/-h, 2, 6->-hn^>y> 
FyP-K 2', 6'-y-fn^>yjl'-4--Fo^>-b'>^;l'*l-h, 
p h 9 , 10 -yx h * vT > h 9-fe>- 2 K 

LtffJ L< fiN- hy^7^^ ^ b\ 9 -y)l<* T>7 $ 

n-zV-h, fl-yry^>y'Jf>Fy^7rA ^Wbft&o 
[0 15 8] 

1 5) *<Dm<7>n&m%iM 

[0 15 9] 

ifflfBl) -14) ^i^ljatli, 4, 4' -y'Ty'F*;^^ 

ai!E#2 004-3053612 
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^oy^ft (Cl4> CHI 3 . CBrCl3) , l-^>y>-2->7y 
;M V***yVu y7/-^7;K-7AM, fM¥3 - 2 0 9 4 7 7f 
[0 16 0] 

a ) 7 v * ^M^- £ SttffcT- # & «#PB$6»J 

b) #^*>fi^0^fg1M:T-#&m^P^#J 

c ) ^m^- * * > m^- £ Pi b# k mmtx- § * s^-^^j 

[0161] 

etc 2 ttmMt&w<vmmftmfrh^*)V3?-&Mt tzamT-^m c 2 

m^P^r«J<7>-<k-C&&o 

1) h 

2) ««»BKfc»£fl;g'M&*iJ 

3) tfX^f^v-^I^WJ 

4) F>J;Nn>fjHiMJ7y>|I«i 

5) y77'-^AS^Wl 

6 ) v T 'J - * 3 - K - •> A &^fi£f*fl$&#J 

7 ) i&^fi^&JiW 

8) ^^tttt^&^M^J 

9 ) y7'J-^3-K-7A»9 ftft tt^ram&ftJ 

10) Amtik**mmfc&n&m%iM 
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11) iJ >14 2 ft^Mlt^!«41* ^^^S^IW^J 

12) T - * >14 2 ftT-Mfb^ * - * a ffi#t#mm£'M&*iJ 

13) #«Tl/->it«:^m^rffl^J 

[0 16 2] 

i) >r hy&m&mi&m 

3 ) tr* >r < yv-^&m&ffli&m 

6 ) v r >; a - K- AlaM*^r?3^J 

7) *;u*-*A*fiS*£Hl$&SiJ 

11) >tt 2 ft^RJRffc^WISt* •>*»fr^m^BB^#J 

12) r - * 2 ftT-MMt^* - * a tMft^sg-n&ftj 

3) if^-f < yv-frmm&Mi&M 

6 ) v r - )\< a - k - * a la^m^-r^ 

7) x;v*--)At^l^J 

n) * 2 -^^it^mii^ra^j 

12) 2 MWM^- ? Aialg^M^P^^J 

[0 16 3] 

[0 16 4] 

14) x)\s*>m.x-*7-fr?hM&fflttiM 
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[0 16 5] 

CUR I NG; SC I ENCE AND T E C H N O L O G Y) J [p. 23-7 
6, S. kf-*- • yN°-^*(S. PETER PAPPAS)!!, T-x^y 
D y- • 7 - 1 7 f ^> ^ • - •> a >(A TECHNOLOGY M 

ARRETING PUB L I CAT I ON)]M Tn^ • 
/\ . (Comments I norg. Chem. )J [B. * 'j K M. D— f>f— *— & 

tfA. D07(B. KLINGERT, M. RIEDIKER and A. ROL 
OFF), f 7t, No. 3, pl 0 9 - 1 3 8 (1 9 8 8 )] & fKffilftS 

[0 16 6] 
[0 16 7] 

ffir tl<Dm <o <f -c f± . WT<7)^^ 5 v * 1 * * y ^r|wjB# k igtef fci? 

4 ) h >; ^ n * *h)VWte b'J7 y >^M£-Hfl#i£'J 

5) vry*-^AJta^*^^J 

6 ) y*7'J-^3- K— A tRfcm&ffll&M 
7) X )V * - A &^££-M&*lJ 
13) i!7P->iMI^^J 
[0 16 8] 
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[0 16 9] 

o 

i£M(i*#v^<!:;W£ L< , mftmmi0.om±X*>Z> Z. ttmt L< , 0.05 
m±-C&&-<!:^cfc »)ffiU, 0-im±T^)^>- hKU* L^o 

im^>r } )~^&, 3r^m^7-uw&. iR^MT-. -a^mw.i-, 

itz. mKm$cmzX£ ii-ztzfrizit^ 2^Tm^fi/»*. S-^tt'ft^ 

[0 17 0] 

o 
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l o oty.±oitt^i.^\ m&i o ott)i±<7)»y7-t@»;7 

[0171] 

arc, 5 y*^m^prfi6«:*^tt^«»t >m^^^fi^i4^^«r 

[0172] 

A) /S#t*P : M&&it&to>/U ^ y-o#^W7 * ^l^ttMojf 

[0 17 3] 

©iff y*;H^ttf^i: Ltli, ^<tt \m^>^vy^mw~m. 

usst^T, 3^*«^, ^mn^-^^tf^^^^ l<, 

i o o^±«-e*-6ct^J Lv\ 

[0 17 4] 
[0 17 5] 

ji/Sp-^DD7x-;i/, 7^'J^2-7x-^xf;i/, 7^'J^S2-7x 
/*-/Xf;K ^^^'J^2-7xyJryxf;K 7xy-/Uxh*yI/-b 

>->*;K T^«;;HR2- (l-t7fn + y) 2,2-v (p-fcKn 
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+ v7x-;i/) -fu/^sVY? 'J l^- Hliy> * y* 'J U- K 2,2-v (p 
-tKn^->7xr.;i/) 7"n/N°>v^ * * 'J V- K t^yxf ^-2, 2 
-v (p-t Kn + y7x^;v) 7°n/-?>v^ ? ^ 'j u- K \iA7 *S -)l>- 
A<7)v (2 -> * y- 'J Ddpyxf ^) i h^rv'fblf^^ ^y-^-A 

yJ^'Jl^-f, t^7x/-;u-A(Oy (3-7^'jD^y-2-HFD + y 
■7°nt£;i/) jr_-x>>K t*X7x;-^-A«y ji') .x- 

•r;K 7- h7^DD-t'^7x7-;i/-AOy (3-7^'jn^y-2-tKo 
y/o fcf;w) x.--r>>K fF7^on-!f77x/-^-A«y (2-^^^ 
ijDJryif;H x.--r->K f h77n^-t'77xy-^-A(?)y (3->? 
^'jn^y-2-t: Kn^y7°ot°;l/) x.— fJK ff77n€-h77xy- 
;V-A«y (2-y^^'jDJfyxf ^) x.--r;i/> y7xy-jkl©y (3- 
^ ^ ^ i; n^r v— 2 - t: Kn^- y7o tf;i/) x. — -r;i/, 1 , 4 — ^>-tf > v^ — 
;vy^^y'jl/-h, l ( 4-y^y7°n^x;u^y-ey, 1,3,5-h'MV 
7°n^-;i/^>-b'>, ^yv^yy^/y^^'Jlz-F, 77'J^|2- [/?- 
(N-77;v/^v^) 7'n tf^-xindr v] x.^;k "7 iX.;i^pr r y* U h , 4 
-3-K7xx^7^Jl^-F 4>^^tt^^, J: «9$r i L < 117^'J 2 - 
7x;^ryxf;K ^^^'J;Vt2-7x7^yXf jK 7 7'J^7x7-;i/ 
x.h^-y'lx— F7?'J V— K T^U^^2- (p-^nD7x/dry) z-*f-)V 
, 77'Ji^p-^nn7x-;K T y- 'j ^It? 77'JJl'|2-7x- 
;vxf;l/, tf^ 7x7 AOv (2-77'Jo^yx^) x.-ir;K ^ h 
Jry;Htt^7x7-;l/-Ay77 «; V- K MC7^ l J^i2- (1-t"7 
fn^y) x.iF;u&^7^f £>*l£ 0 
[0 17 6] 

#;1//-<V-;K H. ii^zifV t»i:if)Journal of Polymer 
Science iPolymer Chemi s t ryEd i t i on, 18 
9- 1 81 (1979) [zm^f^X^h ^n f £^^y^^^MiJ )^^^f 
-^7-7-, T )V^2 -i-y?-^, 7^ l J^>^nD7xx;K T 
y* *)fr&2, 4, 6 - h 'J 7'd^7xx;k lfX7x7-;v-Ay7^'J K 
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J: -? & ^ 2 ^ @#m^14<b^ tl^LtffiiLTJ:^ 
[0 17 7] 

[0 17 8] 

^fcfrT-'Hw^rU ££>iCT'j-;i^ ^#^xn3S^ laMCT-. H^JH 
i l o o UJH«r^^:hW ^ Lv> 0 

[0 17 9] 

-;Vy7^'Ju-F, N,N-vxf;l/75/xf;V7^'Jl'-b, .x^l/^ 
'Jn-^yT^'Jlz-K l,4-7'^yyt-;v^7^ , ;i/-h, 

'J n — ;l/ y T ^ 'J P — h, An^fl/^^Vn-^yT^'Jlz-F, 1,3 
-y'u/^y i/*-)Vi/T? 'J V- K r**^-f-W>^ 1 ; 3-^y'T^ 'J V- K 
1, 4 - vy n^v;wv^-;l/v7? U ^- K 2, 2 - vy< if-n -;i/-7°n/-?> 
vT^'JU-K ^'J-bn~^y7^'Jl'-h, h^fn-;^D/i>y7^ 

-f-n-^n/^ h>J7?'Jy- h&tf h 'J^^'Jl/- hS.^@#|^3, 3 
8 0,8 3 1 ^^^^tLTv^^|S<t^> ^>?i'JX'J h-;w-f h^Ty »J 
1x- K hijxf l/>^>j3-Jl/y7^'Jl/-b, h>jxf l/y^'jn-^y^ 
?i"JU-h, *' V i + v t^d h 'J ^ f n - ;u /ry y 7 ^ 'J U - b (4 
6 2) , ^-f-vyV) u-)l>V* f? 9 'J V- K "7*- rr-;V:/p< * ? 

U-K 1 , 3 -~fu;*y * 9? 'J l/- K 1 , 2, 4 -7* > h 'J * 
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^-vl 72/ 



-^h'^^^'JU-F, 2 , 2, 4 - HJ 1 , 3-^n;0^-ik>' 

> ? * U - h , ^y^x'JX'J F-J^'J^^^'Jlz-h, ^^^i'J^'J h 
-;l/r- h "7^ 9 9 } ) U- K h U * f o-;V7°ny-f> h 'J p< ? ^ 'J 1^- h , l, 

1 H-^-7DO^^fJK 'J;vil H, 1 H, 2 H, 2 H-/\'-7DD^ 

t^i: 1 -if- /I/- 2 - en 'J yV >^<h"^tf tbft, <fc 0 # £ L < li 
, f*>yt-^y'7^JP-K 7^J^7-'t>-;K h >J jh^- U > ^* 
ij3-;l/y7^'J \/— h, yxf l^>^ij3-jl/y7^'Jl/-K h'Jxf l/> 
u — frV* * ? »J K 7^'J^xF^vih^yxf jl/, :n }^->;i/ 
lb h 'J > f n-^yn/ry(7) h'JT^'JI/- hx^tiK ^LXf\z 1 - If— 2 
- if o >j v y tz Ztumf htiZ> 0 
[0 18 0] 

[0181] 

(Chemtech. Oct. ) J [J. V. ^ <J^n (J. V. Crivel 
1 o)> 16 2 41, ( 1 9 8 0)], #P^B8 6 2 - 1 4 9 7 8 4 -^2r«U 
*^#IS[f$2 6^, No. 5, ^1 7 9 - 1 8 71(1 9 9 0 )] & fKfEIRS *i 

[0 18 2] 

[0 18 3] 
[0 18 4] 

miiE#2 004-3053612 
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73/ 



i^m^, ^mrn.^-, z^m^. ^Mmj-z^&it&mmi-i l < , ^ta < t 

i> \ m<F>T 'J - ;i^£^tr Z. ttmt Lw 0 ttzffi&l 0 0°CW_t<7>M$-C&& 
[0 18 5] 

Mfam K (i^T^m-^tt-t y -7 - stf-e- ft <b ^ h h -f v st? 'J t - ( ? J •? - 

% * 'J =f V - j&^Jf t> *L & 0 

[0 18 6] 

i-;V^ijyy;l/X-f^, p-t-7f;i'7x-;^ l Jyy>x-f;K "7 * ;W 
iyT'J vv;i/^^-f ;K bv>y>y^'J j/^x-fA', -77nt7xx;i- 
^'J yy^x-fiK ^rn^t^VfA'/y n-^y^'J v y>x-f;K 
4 , 4 ' - kTX ( 2 , 3 -x^'^y y°u w?- 7^*n>fy 7°n if ;v) v 7 j. - 
;i/x-fiK p-7n*^fU>tWK, tfX7x/-;i/-A-^'Jyy 
^x-f^, rF77Dt^7x/-^-A-y7 , Jyy>x-f)K H'X7 
xy-^-F-yT'J v v ^x-f^^r t'^mf hfi&o 
[0 18 7] 

y m. z * * -b * > sum* § & x. Tt'fb^^^tf & tt & o 

[0 18 8] 

T(if!lx.(i\ (fx^-2-^ooxf;vx-f;K 4 - tf— A'J.-t- ;V^^ V > 
, A/f Kndpy yyifx^x-r^, 7xx;i/tfx;ux-f;K tf7;7x/-;i' 
Aylfxjvx-f;K f h77*n^tfy;7xy-^Aytixji/x— f^K if ^ 7 
x7-;i/Fyk*x;i/x-f;K 7xyJfyxf i/>h'x^x-t;K p-7"ot 
7xMyxfl/> if )l> ta Zifiit£\fb ti%> 0 
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mm 2003-146527 



^-v: 74/ 



10 18 9] 
[0 19 0] 

jsjjt^ v#^*^t^t^<h LTfi, l^o^i/^t^Sfrforit 
lilr^^^n^U ^i:7'J-;vi, fll^fnSi, i&ltJET-. AIS 

[0191] 

[0 19 2] 

'j-to-;v v y* 'J v *jf\zx.—T ;K n - ;w h y* -> >?;I/je.— -f ;K v 7 

^y^x'jx'j y*'l v 1 , 4 - tf 7, ( 2 , 3 -x*°^y 

■/n*"* v/*— "7 n>f y 7*0 t°;l/)v^DA^t>, y ;u tf h — -f f7^' 

,x--f ;K 1 , 6 - A^t>vt-^y7'J yy>x-riK -x.^- 1^ > V 'J xr - 
;i^yT'Jyv>x-f^, xf l/>^ij3-M;^'Jyy;l/x-fiK f'Ji 

fl/i?? 1 ) v v;l/.x — f^K ^t^Vfil'^^^-^y^'Jyyil/X-f^K T 
yif'/ty^'J^^i^f^ lJ^.S-yi^vt^^V, 1, 6- 
y^fD-;M-7Jl'tOA^t>y7 l J yyJl/X-fiK fcfxwuv? n^^r-fe 



£iitE# 2004-3053612 
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^-v: 75/ 



^OA^t>*^^vl/- K 3,4 - X^yy^D^yH^V7>, 
tf;* (3, 4-x^yy^D^yjl/) 7v^-K tf^ (3, 4-x,f+y 
-6-^f^-y^D^ y ;Mf;i/) 7y^~K 2, 2 - tf X [4- (2, 
3 -jLtf* ->7°D*^y) v^n^+v;!/] 7°n;^, 2, 2 - tf* [4- (2 
, 3 v-/tf*°^ v) y7 0AJfy;i/] A^t7^tn7'n/N , >' > 1,2, 

5,6-yWy-4,7-^/^tFor/f> 1 2 -(3, 4 - 
yy^DA^ry^) - 3 4 ' - x^->- 1 , 3 -V^r^y- 5 tin 
tf^-^y, 1 , 2 -JC.-f-l/>i;^4rv-lfX(3, 4 -X,f^yy7DA+y^ 

4', 5'-x^y-2'-^fil'y^nAJryiMf^-4, 5 
^ry-2-^f^y7 DAdrt^^^.fdryi/- h , xf 1/>7"'J if* 
(3, 4 -x,f+yy^DA^fy*;wf^yi/- t*X-(3, 4 - x^y 
y^OA^fy;MfM7y^- K v- 2 , 3 -x^yy?nAVf^x-f 
;K k'x^^'Jyy^x-r;^ 7^^')yy>x-f;K 2-xf;i/A^y 
i^'Jyy>x-fiK 1, 3-tf*- (3' , 4' -x^yy^nAJpy^ 
xf^) -1, 1, 3, 3, --r b v^f-^V yn^>^ t°&mf htiho 
[0 19 3] 

[0 19 4] 

\£ - ^ jl. - -r )^u\tt & i&mnm * * * y / ^ - o^^j t l 

a tf vyf) 3-;ky tf— 7*n tf 3-;^7 e^^^-x 

>K tf-;i/v r tf— n — ;k ^pj-^>^^y**'j n-;u^ey 
tf — ;i/y-*'J rr — ;K -fc tf — f\zi?\£=. ;i/jn — -r^K 7''J-tn-;u h 'J t*x;vx 

kf— ;i/jc-x;K h 'J ^ a — ;l/7 p a^'>*y tf zL;ujL--r;K h'j^^-tf-;!/ 
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— -r;K 2, 2 -If* ( 4 - v * n^^-tf-y — )V) y°a/^y i? If — jl/x- 
r-JK 2, 2 -if* (4 - ->y- n^^y h >; 7^tn^n^> vlf — ;u 

-X--f;K 1 , 4 - V? n^Jr-^> * y - ;u «>* tf ^ — -f )V & ttf^lf h 
[0 19 5] 

jf%m<D2 %=f-m\n k & » t & / ^ > r - i± m-g- mr <75 in <t> ^ 

[0 19 6] 

l<, m&mt&woiitfx lomnm^z <xi>, *u yr-<D^x 
ij@^T';-^*, ^m^Tum&. mmw^, ^m^. a**^, sin 

[0 19 7] 
[0 1 9 8] 

tiitE# 2 004-3053612 
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^-vl 77/ 



[0 19 9] 

Tfr^^T? >) u- h^xf- ^wmk^foR if* (m x. if *° 

* ? ^ ^^^so^u * 9 9>) ;i^j^;k ^ ^ 9 u h fftii 

CO(^ 9)7 9 } ) ^T/l' + Jl'i^fil'W^i^ft) , *''J^^T^ (1?U*_ 
(i\ # U mm tf-;u, # 'J gi^/T ^ kf-;K # 'J 11^/ ^ ^ 'J ;i/Ktf 

Wl&fo # »; w * > , ? 9 yx. y R if 4 y-fvy m&foR zf&m&ibR mi tar 
4,000-1,000,00 ofvmm^fyfr^wiZ^-f&tf 1 ) w ^-^vrnfr 

Z-ty^f-lsyTi/'*^ K) . -t^n-^x^f^ (0!lx.fi\ -t^n-^rtf- 
K -t;vo-x7-bf-ft^y^- hM-b^a-^T-bf - h 7 TV— h) 

^> v;Hr;i/n-x) , #y if— ;ur-t * — ;i/ (0Jx.tf, # 

kf~;nf n 'J *H#tf 3 , 4 5 8,3 1 1 *» SCF^IWRfIM , 2 7 3,8 5 7 

*izffl*ztix^&m^m&i&Rzf&m&fo. &mz%:m&tt4, 293,63 

^ ^VA'SM^K ^ 9 9 1) frWt*?-)l'/* 9 9 *) frWLRV * 9 9 l ) 

*?-)v/7 9 >) frm&m&fcz&ttT 9 v frTh'SL'k&BLtf't -7-, ^ 

xti^ * ? ^<7)3 7cjt^, '-tfyftBftfcT-JK tr-^T-fe^-/u, 

kf 7 #'J if— ikt/H-eti <W~W<b 
[0 2 0 0] 
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7 i) if 4 ? \) y ? fcf jl;i/jh— t KDiryt*'^-f JK ^1^7^ /n 

0^?> 2 0 0, 0 0 0t, i £7-yifJgT-^£fi:rt s 5&^L7 0Kfi%T*Sd 
[0 2 0 1 ] 

.x^-;n£ -;l/x- -r^u, -Y v 7^-^tf— ^x- t7K n — 7*-^7Hf— — -fJl/ 
&<b\ 7 -y 7 bf— )VJ^—7-)Vt LTIiy^n^+y^e-^x-f ^ 

7*n^ T^'J^Vy'D^K 7?';^7*^7K 

KDJfyxf;v Ty-'JV-K t: Kn* v7°n fcf;l/ 7^VV- 

h (^7) 7^'J;^C2^'bC8<?)kKn^y7;V^^x^f^ 
JSiCFN, N-yVWUxf^ (y: 7) 77'J1/-F> N, N-yifil' 
(y=7) 7 7 'J U- h fefrt^jltf <b*t£ 0 CtlP>7V*JH^ttf 

if— ^h;i/x>, 77 'J ox h 'J h'co t£— ->Mt / a*% 
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[0 2 0 2] 

m^im±<D r^5 7D >j ~> «j -x (pi*.** ^ ^?n>LF2oo, 

T-*:&5 0, 0 0 0, mfl^ttSi) rfmfbtiZo znmzL N + 

[0 2 0 3] 
[0 2 0 4] 

'Jtf-^^o'j K/7-fcr-K i£it¥-)\//T? 'j n- h 'J ^^M^-fr) > *° 
)V/7*? AfU>*l^ * * * 'J b/7^ V n 

tt*-fk^A, vx-y/7,*f-vy^ 7>f i/>/'fy7 a i/>/^ 

fU>7D-^*l^) . ^f'jxxf^ ^HO (CH 2 ) nOH 

(^ffn(±, 2 ~ i o?>ggrc&&) l^v^'; 3-^, afctncci)^ 

^ttKnt i/7^;vl, -b^'y>KMfi/7^;i/E (2)f 1/7^;^, 4 

V7?iVW-tA->>^ (3)fV7^«^A-»^ (4)fl/7^^ 

V7^^ -fc /< > > KS. t^T v £° > girt* <b Hit ?nfc3sK>Jx^f iWfe&VO 
^Journal of Polymer Science iPolymer 



2004-3053612 
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Chemistry Edi t ion, 1 8t, 9 - 1 81 (1979) 4>S^ 
[0 2 0 5] 

4 £ £zg ^TO % Olaffll*! "Cab KWfU^o 

/f>f >r-:tHL<liO-90 i*)ffiL<l±45-75 
m^mb^-t? :ffiL<(i5-6 0Si%, «fc L< t± 15-5 0Mt%, 

2 fti^JDUfc^ : «f i L < «i 0 . 0 1-10 »%, «fc «9 «f * L < f± 0 . 1 
-7fl%l^^j:ffiL<liO. 0 1 — 10 Ui L < (i 0 . 1 - 

7 g»% 

[0 2 0 6] 

[0 2 0 7] 

5 ^7-^, 4->f^-4H-l, 2, 4-FV77-^-3-ft-^ 4 

1, 4-tfx (^;v*7°h^f^) ^>-tf>\ p - h ;ux>ft-^i^ 

ife, us p^4 41431 2 -^jrfmbb e 4-1314 A^tzm^^^-^m. 

. #BJ¥2 - 2 9 1 5 6 1 -^SBttOv^;W7 -f US PH 355832 2^- 

^#^BS6 4 - 1 7 0 4 8^-fa«<50^^>«, ffl¥2 - 2 9 1 5 6 0-^ififcO 
0-7yWtt Kn^rt> - h J ? > N-7^3 + vt' l J >ig& ^f&^tf 
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M®Mm%\<Dmmw&, «»^lti. o-3oii%wiu^o 

[0 2 0 8] 

T )V*)\/io£X?T*) -rt/B&Stifc'W Ko^y > t +y *f t- 
/f^^f^-JK fcfn#-n-;K 2-t7^-iK 2, 6- v- t - ~7*f-)\s- p - 
7x7f7y>, ^i^^ D^7--^^^t^^o Pazos^: 

p^^n^mm^^mirMt^ 1 o oii^lto. ooh^s 

[0 2 0 9] 

vJMMt LTf±#]xJ£\ h \) x.^- v y 7 x ) zi — )V i/ ij y° V— K h'Jxf 1/ 

;i/^\^v;i/) *^7x-h, F'J^l/y>^7x-h, v^;i^7^l^-h^F 
[0 2 10] 
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^-v : 82/ 



/I'T'^igUt, x.?;-)V^ n -zfu^j -;k 2--/n/NV-;K 

n--7*?y-;K ->7-b f >7^3-;v^^7;^-^ili, 2, 2, 3, 
3 -7- h 57HD7*o/V-H^7 ym^MW^ V*uu*9> > ?uu 

# -So 

[0211] 

£t£ Lv> fl ifc£«bH 40-16 0 r^F^TjDff^T^ it 
[0 2 12] 

J2JLTK, 2^IIWO*fl:W*llttlf0tcov*-r||«feHi**3£tc^1-& o * 

#&HJ (± i *l t» <7) HMM PI^ $ *l & & <7) -C (± £ V * 0 
[0 2 13] 
[H»J l ] 

[0 2 14] 

(1) D-7 3<D&m 
[0 2 15] 

o 

[0 2 16] 
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^-vl 83/ 



Hfc3 3] 




C S H„ D-73 C 5 H 



[0 2 1 7] 

4 [1] 14. 3g (40mmol) ^*50ml Kj§J£ U TkMlti- h 
•J^Al. 6g (40mmol) SrJn^T^mKT 3 0 frfflft Ltz 0 A* 

-e3in}4mu »77^y-)At«iiL, [2] <^*>r 

;i/9. 2 g (i\mi 0 0%) £#£ c 
[0 2 18] 

y^WUT^ni'r/ [3] 3. 97g (40 mm o 1 ) £T-b h 
'J^5 0mH«L, O'ClC^iPL^TS^^^rv^b'; > 6. 7 5g (4 4m 
mol) ^iTL, 0t:i:tl0^f4i#U:o m^X *"f-Vy<-7> [2] 9 
. 2g07-th-hV^I^lTL, 3 5 < CtCT4B#F B m^L/Co 7K7KI 0 0 

m 1 cftv^ft, 1 6 gnfcmiti- v ^A^tpx, 1 ofrmmhtiLtzo 



mSE# 2004-3053612 



#® 2003-146527 



^-v: 84/ 



7i^n7h^77^- (mmmm : s^^i^;i/ : ^*-^> = 1:10—1:3 

) 7WF [4] <0*W^4. 4g (JR^3 9%) £f#fc 0 

[0 2 19] 

v^n^>?/>0. 126g (1. 5 mm ol) , 7^ft K4 0.85 
g (3mmol) &M?M ^-^3 Om H:iHL, Bf pjf i:TtfSl^TI 
IL/:o ^-C^ofci, th'J')i,^h^yK2 8%>^y-^i?ilO. 6 9 
g (3. 6mmol) ^JlJDx.. $ <b H 6 B#P B 1ii»ft L£ G ?^*P^*fUi Ltz^^h 
S-^KXm&L. D- 7 3tf>8Mtfe&JlO. 50 g (JR*£5 4%) * 

[0 2 2 0] 

(2) D-8 4^JS 
[0 2 2 1 ] 

o 

[0 2 2 2] 
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Ut3 4] 




[0 2 2 3] 

y^n/<>^>33. 6g (0. 4mol) , DBN2m L N, N-v^< 
7-)V*)lsAT^ K-/^ f ^ - ^ 4 0 0 g ^ 5 B f B 1i?I L/: D i^mkT^Y 

>£mT{t£PLT3£ B E l£nSijU ^h>«l, [5] <7>f£ B B B 3 2 . 4 
g 0R*P4 2%) *%tZo 
[0 2 2 4] 

[5] 0. 7 8 g (4mmo 1 ) > ABM. [6] 2. 7 8 g (8mmo 1 ) , 
kTU v>2 0m 1 £M|f#H^T0tP^T4B#P B ^tL£c> J$*Pf£ff*r^ ;U £ 

U glft^D-8 4<^£#fef£ B |2. 14g (J|X^5 6%) 

[0 2 2 5] 

S7t, (i) xmztih 2 JtT-W.Mt&Wj^^x i> d - 

7 3, D-84 O^J^^, Tetrahedron. Lett., 42#, 6 



ffitE# 2004-3053612 
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86/ 



1 2 91, (2 0 0 1^) m-&WLV>Jife&K&£X&l&-j-2>Zt1> { X'&Z>o 

[0 2 2 6] 
(3) D-1 <D£$L 

[0 2 2 7] 



[0 2 2 8] 
Hfc3 5] 




[0 2 2 9] 

^>V*^-^r-9-y*-;i/ [7] 52. 2 5 g (0. 2mol) , yn/Ot;l/h> 
[8] 45. 75g (0. 375mol) SrWOTCKT 4 mmmmmW LfZo i£*P 
f£T-fc h >£iJP;LT*ga&n5;iJU T-fe h >T?«fe^LT 4 »«[ [9 ] 70. 42 
g (JR2£8 5%) £!#/c 0 
[0 2 3 0] 

4 0i= [9] 66. 2g (0. 2mo 1 ) , *frV?u\s*>&Y Vx-^fr [ 
10] 2 0 0ml, t ,, Jy>2 0 0ml, 8 0m 1 ^ 1 2 OtCT 1 H#Wiin 

0 0ml l/Zmm LXmW Ltz tZ^iZ, WtWtf- HJ ^ A 4 . Og (50mmol 
) /^;-JV2 0mlii^J)DL, tkCtzm&ZamLtzo %h\Z**?J- 
WlfrlBcLTnglJU gtfJOD- 1 Ofcfe*N&3 1 . 36g 0DU£4 3. 4%) 
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[0 2 3 1 1 

(4) D-4 2<^M 
[0 2 3 2] 



[0 2 3 3] 
Ut3 6] 

D-42 0>#fiJc09 




N+ 

(CH2) 3 S0 3 - 

C11] 



^^-NH-CH=CH-CH=N-^^ 



C12] 



C 2 H 5 



(^^£^^CH=CH-CH=CH-N--^^ C 2 H 5 y O 




C14] 



(CHj^SOa 



I 

COCH, 



C13) 



C 2 H 5 O 



s <^ ch - ch=ch - ch =^0 



2 n 5 



D-42 



I + 
(CH^sSOg- HN(C 2 H 5 ) 3 



[0 2 3 4] 

4 m& [11] 2. 8 1 g (lOmmol), [12] 6. 67g (30 mm 

oi) , m^mm iog, 7*h-h^50mi*3o friBt&ffiLtzo m.m& 
»W"f*>f->3>u t-jh* [13] (vmm&zntzo 

T-frfc [ 1 3] <D®M&KTlr^)l'\£ y-)^m [ 1 4] 2. OOg (10m 
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m o 1 ) , HJ xf * > 3 . 0 g (3 0 mm o 1) . jl? ;-)V\ 00ml 

l:^Dn*M:^^y-^=20 : l — 10 : l) t:tffliL, $ t>n* ? 

|§ H e H 2 . 5 5 g ( h - * 4 1. 3 %) £t#£o 

[0 2 3 5] 

(5) D-5 6<7)£-/& 
[0 2 3 6] 

«H^<7) 2 MWk^HD- 5 6 &&T<D1j& \>Z X 19 - 7^*C # & 

O 

[0 2 3 7] 
[<t3 7] 

D-56 <D^fi£09 

H 3 C V 

NH-CH=CH-CH=CH-CH=N 
• HCI 

C16) 



0={ V=CH-CH=CH-CH=CH— ^ )=0 
H 3 C O D . 56 HO CH 3 





[0 2 3 8] 

/OV\£ y-)^m [15] 3. 12g (2 Ommo 1 ) . [16] 2. 85g ( 
1 0 mm ol) , h 'J .x.-f-A'T < > 4 . 1 g (4 0 mm o 1) £DMF 3 0 m 1 

ifcitK fc*U IWOD- 5 6«|S H B B 2. 99g («$8 0. 0%) 
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[0 2 3 9] 

tfz, |^)y7->fe|, ^nvT->fe^, t^vy-;vfeif l^^T^ 
, F. M. Harmer^fK Heterocycl ic Compounds — 
Cyanine Dyes and Related Compounds, J 
o h n &W i ley&Sons, New York, London, 1 9 6 4^ 
fij, D. M. Sturmer Heterocycl ic Compoun 

ds— Special Topics in Heterocyclic C 
hemistry ,$18$, Hi 4 £p> I4 8 2*f>5 15l, John& 
Wi ley&Sons .New York, Londo n^KgEtt^&^K 

mcx 2>zt ^-c ^ h o 

[0 2 4 0] 

o 

[0 2 4 1 ] 
[0 2 4 2] 

mmm 2 ] 

[0 2 4 3] 

^na^o 2 yt^mm&m.j&<y>)<Dimm 2 yt^m.w- x ^ mz z>ytm& 

^ 3-^7C^/St/f^il^^ov^T^-<^»o m^2> U-*f-3tM£ LTIi, 
^^^2^T-M^t/^i-^WMi|^J: <9Mcft-C, ^o, 
^L^V^l/-f-7fc^ffli/^o Jtr^mfi. tfj«Sl 0 0 0 nnrfcHfi 
^StS^tt^Bfrl^-f-^^T-f^'- 7 8 0 nmfta^fl 

^ft^W-r^^S^^-^-. 9-'-, 77^<-l/- «f-, 6 2 0-6 

8 0 nmOfEHO^^ft^Wt-^^^W-^-^S^^-^f-^^^ffl^^ 

ailE#2 004-3053612 
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[0 2 4 4] 

WTO«t:T, $fl<0 2MiRt^tt«ll^l 0 1 ZWf&LfZo 
^f>C, ill IS L/c J: 2 Tfc^TOtt-S-tK m^P3^J> 
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